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@ Coupler. 

@ According to the present Invention, tiiere Is pro- 
vided a plaque holding clip which is characterized by 
that it has a pair of elastic legs (34a) that constitute a 
trunk of the clip. Because the outer peripheries of 
the elastic legs (34a) are subjected to evenly applied 
external force and hence smootii changes of load 
when the clip Is Introduced into a fitting bore, it 
maintains its original plaque holding potential for a 
long time. Moreover, since tiie outer peripheries of 
the elastic legs (34a) are so designed that tfiey 
suitably adapt themselves to tiie inner periphery of a 
fitting bore, they are free from any undesirable de- 
formations and consequentiy any changes of the 
toad applied tiiereto even if the clip is introduced 
into a fitting bore in an Inclined condition. This 
feature contributes to tiie ease of handling the clip. A 
clip according to tiie invention may be provided with 
a central pillar (22) to enhance its durability and tiie 
ease of handing without deteriorating tiie otiier fea- 
tures of the clip. 
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COUPLER 



BACKGROUND OF THE INVENTION 



[Reld Of the Invention] 

This invention relates to a coupler made of a 
flexible material and designed for coupfing two or 
more plaques by introducing said coupler into 
aligned bores of said plaques. 



[Prior Art] 

There have been known various couplers of 
this category including ttiose disclosed in Japanese 
Patent Publication Nos. 58-3924, 62-2325 and 60- 
21537 as weil as in Japanese Patent Disclosure 
No. 62-246809 and Japanese Utility Design Disclo- 
sure No. 61-50810. 

All ttie couplers disclosed in the above cited 
documents consists of two separate components, 
of which one Is a cap body for being fitted Into 
aligned bores of ttie plaques to be coupled by tiie 
couple and ttie ottier Is a pin body for being 
inUoduced into a central recess of said cap t»dy. 
Two or more plaques can be coupled togettier by 
introducing the pin body Into tfie cap body which 
has been fitted into aligned bores of tiie plaques as 
a ring-shaped projection formed on said pin body 
outwardly pushes the cap body so tiiat tiie cap 
body is accordingiy expanded outwards and 
pressed hard against tiie side wall of the aligned 
bores to hold tiie plaques togettier in a coupled 
condition. 

Therefore, any of tiie couplers as described 
above can not achieve tiie objective of coupling 
plaques until two separate components are brought 
to an intertocked condition in some way or anottier. 

For manufacturing such couplers, the number 
of manufacturing steps Is inevitably large because 
at least two separate components are involved for 
each unft. This In turn offers a high probability of 
missing components during manufacturing and 
shipping as well as in actual coupling operations. 
Moreover, intertocking two separate components 
entails strict dimensional requirements to be ob- 
sen^ for precision. 

In order to get rid of tiie above and ottier 
problems, ttiere have been proposed Integrally 
fonned couplers or couplers having only one com- 
ponent 

F^s. 9(a) and (b) off tiie accompanying draw- 
ings illustrate a one-component coupler disclosed 
in US Patent No. 4.122,583. As shown in Fig. 9(a). 



a coupler according to this document comprises a 
tnjnk body 1 for holding a plaque a and a leg body 
2 for holding a panel b to fomn an integral unit of 
coupler, said leg body 2 having a pair of flanges 4, 

5 4 extending radially from tiie tower end of said 
trunk body 1 and connected respectively by hinges 
3, 3 witii it. As illustrated in Rg. 9(b). when ttie 
trunk body 1 is pushed down, said hinges 3. 3 are 
broken and tiie trunk body 1 goes down tiirough 

TO ttie panel b until tiie lower end of tiie trunk body 1 
and ttie flanges 4. 4 are firmly fitted onto ttie upper 
surface off tiie panel b as a pair of arms 6. 6 
articulated by tiiree pairs of hinges 5a, 5a, 5b, 5b 
and 5c. 5c are bent upward to support tiie respec- 

76 tive flanges. 

Since tiie coupler as described above is so 
designed as to rigidly hold ttie panel b when ttie 
tnink body i is pushed down and ttie hinges 3, 3 
are broken by ttie downward motion of tiie trunk 

20 body 1. ttie coupler is in'eversibly deformed to 
become not good for reuse. Moreover, since ttie 
leg body 2 comprises pairs of hinges 5a. 5a, 5b. 
5b and 5c. 5c. It Is mechanically physically fragile 
and does not have enough resistance against ex- 
es ternal force and/or vibration when it Is In use. 
These and ottier problems ttiat accompany a cou- 
pler according to ttie above teaching make It poorly 
feasible for practical applications. 

Figs. 10(a), 10(b) and 10(c) of tiw accompany- 

30 ing drawings illustrate anottier coupler disctosed in 
US Patent No. 4,377,358. 

As best seen in Rg. 10(a), a coupler according 
to tills document comprises a pair of flanges, be- 
tween which ttiere is provided an axial rod 8 which 

35 Is cleaved to form a pair of branch arms 9, 9 on its 
way running downwanJ, which are ttien bent up- 
ward In such a manner that ttie botii ends off the 
branch arms 9. 9 are connected with the respective 
flanges 7. 7. 

40 After ttie flanges 7. 7 are put togettier as 
shown In Fig. 10(b), ttie axial rod 8 is pushed down 
as shown in Rg. 10(c) to laterally extend tiie 
branch arms 9, 9 which ttien presses plaques a 
and a' upward to rigidly couple ttiem. At tills stage, 

4S notched sections 9a, 9a of tiie branch anrns 9, 9 
are intertocked witti a catch 8a of ttie axial rod a 

Witti such an arrangement if it Is tried to 
fordbly remove ttie coupler from ttie plaques a and 
a to reuse ttie unit, it can be easily damaged as 

50 ttie load charged by tiie plaques on ttie unit is by 
far larger ttian ttie one applied by ttie plaques 
when ttie unit is introduced into ttie atigned bores 
of the plaques, making any reuse off ttie unit prac- 
tically Impossible. 

Moreover, a coupler as illustrated in Rg. 9 can 
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not be temporarily but securely held in the bore of 
the panel b when the leg body 2 is introduced 
therein and consequently it can drop from the 
panel b anytime when it is in the bore, making 
itself very unstable during the operation of receiv- s 
ing the trunk body 1 coming down from above. 
Similarly, a coupler Illustrated in Rg. 10 can not be 
securely held in the aligned bores of the plaques a. 
a until the asdal rod 8 is thrusted into the aligned 
bores and therefore it is precariously found there io 
under a condition as shown in Rg. 10(b), 

It is therefore an object of the present invention 
to provide a coupler which is reafized in the fbnn of 
an integral unit and hence free from any trouble- 
some operation of combining two or more compo- is 
nents and any risk of missing any of the compo- 
nents at the time of coupling plaques and which is 
capable of being temporarily but securely held in 
aligned boras of tiie plaques and/or panels to be 
coupled by the coupler, eliminating any possibility io 
for the components to unintentionally fall down 
from the bores and consequently pushed into the 
bores of the plaques in a secure and stabilized 
manner. 

It is another object of the invention to provide a 25 
coupler with which the toad charged thereto at the 
time of removing it from aligned bores of plaques 
is not significantly greater than the load applied 
thereto at the time of introducing it into ttie aligned 
bores so tiiat it can be easily removed from the 30 
plaques for reuse whenever necessary without 
causing damages to the coupler. 



SUMMARY OF THE INVENTION 



35 



According to the invention, the above and other 
objects of the invention are achieved by providing 
a coupler comprising a plug body consisting of a 40 
large pushing head member and a pillar member 
projecting coaxiaily downwardly from tiie lower sur- 
face of sakl targe pushing head member and a 
socket body for receiving said plug body, said 
socket body consisting of a V-shaped guiding tip 45 
member having a pair of guide legs arranged be- 
low said pillar member with a distance provided 
therebetween and a pair of flanges respectively 
connected with said pair of guide legs by way of a 
pair of side members standing upward around said so 
pillar memt)er. said flanges being so arranged that 
they can be tightly fitted to one of tiie plaques to 
be coupled by the coupler, said coupler furttier 
comprising a pair of ttiln support members extend- 
ing downwardly outwardly from said guiding tip 55 
nrtember of said pillar member and respectively 
being connected with said guide legs so that said 
coupler can be Integrally fonmed by a flexible syn- 



tfietic resin material witti a space provided between 
said plug body and said socket body. 

Preferably, a coupler according to the invention 
comprises a plug body consisting of a large push- 
ing head member and a pillar member projecting 
coaxiaily downwardly from tfie lower surface of said 
large pushing head member and a socket body for 
receiving said plug body, said socket body consist- 
ing of a pair of flanges respectively connected with 
a pair of side members standing upward around 
said pillar member, said flanges being so arranged 
tiiat they can be tightiy fitted to one of tiie plaques 
to be coupled by the coupler, said coupler furtfier 
comprising a pair of thin support members extend- 
ing downwardly outwandly from said guiding tip 
member of said pillar member and respectively 
being so connected witii said guide legs that said 
coupler can be integrally fbmied by a flexible syn- 
tfietic resin material with a space provided between 
said plug body and said socket body. 

Alternatively, a coupler according to tfie inven- 
tion may be provided with a catch on the pillar 
member of the plug body and a pair of projecting 
members respectively so ansnged on the side 
members that sakl projecting members are inter- 
locked with said catch when said plug body is 
pushed into sakj socket body which is tightiy fitted 
into aligned bores of plaques. 

Still altematively, a pair of ttiin support mem- 
bers may be provided on tiie pillar member re- 
spectively In juxtaposition with tfie pair of side 
memt)ers of a coupler according to the invention. 

Now tfie present invention will be described in 
greater detail by referring to tfie accompanying 
drawings which Illustrate prefenred embodiments of 
the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Of the drawings: 

Rg. 1 is a front view of a first embodiment of 
tfie invention showing ite left half in a cut-out 
state: 

Rg. 2 is a plan view of ttie embodiment of Rg. 1 

as it is looked up from below; 

Rg. 3 is a side view of tfie embodiment of Rg. 1 

as seen from its right side; 

Rg. 4 is a plan view of ttie embodiment of Rg. l 

as it Is tooked down from above; 

Rg. 5 is a front view of a second embodiment of 

the invention showing its left half In a cut-out 



Rg. 6 is a plan view of ttie embodiment of Rg. 5 
as it is looked up from below; 
Rg. 7 is a front view of tfie first embodiment 
schematically Illustrating how It Is operated for 
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temporary holding; 

Rg. 8 is a sectional front view of the first em- 
bodiment schematically illustrating how it lool<s 
by its left half before it is set in position and by 
its right half after it is finally set 
Rgs. 9(a) and 9(b) are axial sectional views of a 
conventional coupler respectively illustrating the 
conditions before and after it is finally set; and 
Rgs. 10(a). 10(b) and 10(b) are front views of 
another conventional coupler respectively illus- 
trating the conditions before and after it is as- 
sembled and after H is set in position. 



DETAILED DESCRIPTION OF THE INVENTION 



As shown in Rgs. 1 tfirough 4 that schemati- 
cally illustrates a first embodiment of the invention, 
a coupler 10 according to tiie invention comprises 
a plug body 20 constituted by an enlarged pushing 
head member 21 and a pillar member 22 coaxially 
and downwardly projecting from said head member 
and a socket body 30 for receiving said plug body 
20. said socket body 30 being constituted by a 
guiding tip member 34 realized in tiie form of a V- 
shaped hairpin having a pair of guide legs 34a. 34a 
and located below the free end 24 of said pillar 
member 22 of said plug body 20 and a pair of left 
and right flanges 32, 32 respectively located above 
and connected by way of a pair of side members 
31, 31 to the top portions of srfd guWe legs 34a. 
34a so tiiat they come In close contact witii a 
plaque as described later, said plug body 20 and 
said socket body 30 being connected witii each 
otiier by means of a pair of flexible tiiin support 
members 26. 26 extended outwardly downwardly 
from ttie tapered free lower end 24 of said pillar 
member 22 to said guide legs so ttiat said plug 
body 20 and said socket body 30 forms an integral 
unit wftti the V-shaped socket body 30 aranged 
around tiie periphery of ttie plug body 20 wltti a 
distance provided therebetween. 

More specifically, while tills embodiment may 
be made of any moWable and flexible material 
such as synttietic resin and preferably it is Ibnned 
by molding a relatively highly durable and elastic 
material such as polyamide resin or polyacetal 

resin. ^ ^ 

It shouW be noted that, as described above, 
said plug body 20 is constituted by a pushing head 
member 21 and a pillar member 22 downwardly 
extending from tiie lower surface of said pushing 
head member 21 and tiial said pushing head mem- 
ber 21 is realized in the form of a saucer placed 
upside down whose inner surface has a slope 23 to 
fonn tiie recess of the saucer as illustrated by tiie 
sectional view of the left half of Fig. 1. 



The pillar member 22 in the form of a cylin- 
drical column is extending downwardly from said 
pushing head member 21 and has a slenderized 
portion 22a at tiie middle tiiereof in ttie longitudinal 
s direction and a catch 25 is provided on tiie pillar 
member 22 between said slenderized portion 22a 
and said tapered free lower end 24 of ttw pillar 
member 22 to fomn a bulged portion on said pillar 
member 22. 

10 Again as described above, a pair of tiiin sup- 
port members 26. 28 extending outwanily down- 
wardly from tiie tapered free lower end 24 in the 
left and right directions as viewed in Rg. 1 are 
respectively connected onto tiie guide legs 34a, 

IS 34a of said guiding tip member 34 in such a 
manner tiiat said socket body 30 may be defomied 
as it is laterally expanding when an external down- 
ward force is applied to tiie coupler 10. NATrth such 
an arrangement, ttie plug body 20 and tiie socket 

20 body 30 fomi an integral coupler unit 

As shown in.Rg. 1. the socket body 30 com- 
prises a pair of outwardly tapered flanges 32. 32 
arranged to tiie left and right of the outer periphery 
of said pillar member 22 of ttie plug body 20 witti a 

25 given distance provided between tiie flanges and 
the pillar member and a pair of skJe members 31, 
31 respectively extended downward from the Inner 
edges of said flanges 32. 32 and connected to said 
guide legs 34a. 34a Each of said side members 

30 31 . 31 has a rounded area 33 surrounding a portion 
of tiie pillar member 22 so ttiat when the socket 
body 30 is introduced into a bore of a plaque witti 
tiie guiding tip member 34 leading ttie body, ttie 
side members 31, 31 can be deformed and tightty 

35 pressed against the pillar member 22 to be tem- 
porarily but securely held there. 

The V-shaped configuration of said guiding tip 
member 34 comprising a pair of guide legs 34a, 
34a which are arranged around tiie outer periphery 

40 of said pillar member 22 is advantageous particu- 
larly when it is introduced into a fitting bore and 
tiierefbre can enhance tiie effidency of ttie opera- 
tion of coupling plaques. 

Each of said flanges 32. 32 Is realized in ttie 

45 fomi of a half-ring shape which Is tapered toward 
tiie outer periphery ttiereof so tiiat ttiey can be 
completely covered by tiie large pushing head 
member 21 when ttie latter is pressed downward 
as ttie coupler is placed in a bore of a plaque. The 

50 operation of pushing down tiie large pushing head 
member 21 for coupfing plaques will be described 
later in detail. 

A pair of projecting members 35. 35 are pro- 
vided on tiie inner periphery of ttie socket body 30 

55 at a relatively low level tiiereof and stretching re- 
spectively into a pair of spaces formed below ttie 
pillar member 22 or, more specifrcaily. between ttie 
tapered free lower end 24 and ttie tiiin support 
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members 26, 26. 

Figs. 5 and 6 show a second embodiment of 
the invention comprising, like the first embodiment, 
a plug body 20a constituted by an enlarged push- 
ing head member 21 and a pillar member 22 
coaxially and downwardly projecting from said 
head member and a socket body 30a for receiving 
said plug body 20a. said socket body 30a further 
comprising a pair of flanges oppositely positioned 
to the right and left of the outer periphery of said 
pillar member 22 so that they may come into a 
close contact with a plaque when the coupler 10 Is 
applied thereto and a pair of side members 31, 31 
respectively extended downwardly from the inner 
edges of said flanges 32. 32. Moreover, a pair of 
flexible thin support members 26, 26 are extended 
outwardly and downwardly firom the free lower end 
24 of the pillar member 22 and connected onto the 
side members 31, 31 of the socket body 30a so 
that said plug body 20a and saJd socket body 30a 
form an integral coupler unit 

It may be obvious that, although the second 
embodiment as described above has no guide legs 
34a. 34a, Its configuration is essentially the same 
as that of the first embodiment of the inventfon. 

More specifically, the thin support members 
26. 26 of the second embodiment are directly 
connected onto the conresponding lower ends of 
the sMe members 31. 31 so that the coupler unit 
has a couple of V-shaped leg-like members fonmed 
at the lower end of the socket body 30a 

Since all the other components are same as 
those of the first embodiment and denoted by the 
same reference numerals, they' are not described 
any further. 

Now. a coupler as described above by refer- 
ring to the first embodiment will be used for cou- 
pling plaques A and B In the following manner. As 
illustrated In Rg. 7, the socket body 30 of the 
coupler 10 is held by applying force in the direc- 
tions indicated by arrows P, P so that the pair of 
side members 31. 31 of the socket body 30 are 
pressed against the periphery of the pillar nriember 
22. 

If the coupler is introduced into aligned bores 
of the plaques under this condition, the close con- 
tact of the plug body 20 and the socket body 30 is 
maintained in the bores as illustrated in the left half 
of the sectional view of the embodiment of Rg. 8. 

Under this condition, because of the provision 
of the thin support members 26. 26. the gukling tip 
member 34 anranged at the bottom of the socket 
IxxJy 30 maintains Its original form without being 
deformed to narrow the distance between the two 
guide legs 34a, 34a. Moreover, since the side 
members 31, 31 are brought Into dose contact with 
the pillar member 22 in the aligned bores, they are 
temporarily but securely held there without any risk 



for the coupler 10 to fall down and become lost. 

When, in the next step, the large pushing head 
member 21 is pressed downward as indicated by 
anrow P to move down the pillar member 22, the 
5 catch 25 arranged on It accordingly goes down 
until it reaches beyond the projecting members 35, 
35 standing finom the respective side members 31, 
31 and stays there in a k)cked condition. 

As a result, the thin support members 26. 26 
10 are moved from the dowwardly extending condition 
to a roughly horizontal condition to consequently 
deform ttte conresponding guide legs 34a, 34a to 
an outwardly rounded state. 

Now the coupler 10 firmly and securely cou- 
16 pies the plaques as its advantage of being an 
integral unit is fiilly exploited. 

If. as Illustrated in Rg. 4. a notch 27 Is fornied 
on tiie outer periphery of the large pushing head 
member 21 , the coupler may be removed from the 
so plaques by simply introducing tfie tip of a jig under 
the large pushing head member 21 and pushing it 
up to release ttte plug body 20 ti^m ttie locked 
condition. 

As is apparent from the above description, 
2s since a coupler according to the present invention 
is realized as an integral unit made of an elastic 
synttietic resin material, It is free from any risk of 
losing any of its components and can be temporar- 
ily but securely held In aligned bores of the 
30 plaques it is going to couple once it is introduced 
into tiie bores so tiiat ttie plug body of ttte coupler 
may be pushed into tf)e socket body witti ease. 

Moreover, since the socket body which is finm- 
ly held in the bores of the plaques to be coupled 
3S and tile plug body which is pushed Into said socket 
body are connected witii each other by means of a 
pair of tiiin support members to form an integral 
coupler unit, said plug body can be pushed into 
said socket body witii a relatively small force to 
40 securely and rigidly couple ttie plaques. As there 
are not any parts of ttie unit which are prone to 
damage, it Is good for repeated use. 

Besides, tfie operation of rigidly coupling 
plaques by means of a coupler according to ttie 
45 invention involves only an action of pushing tfie 
plug body into tfie socket body of tfie coupler tfiat 
can be performed in a very simple way without 
requiring any tools such as screw drivers. Likewise, 
the operation of releasing ttie coupler from ttie 
50 plaques requires only a simple action of pulling out 
tfie plug body of tfie coupler from ttie socket body. 
Since the socket body comprises a couple of side 
members which are so configured as to be hardly 
subject to abrasion by ttie peripheral edges of tfie 
55 bores ttiat receive tfie socket body, tfieir original 
load bearing capacity will be maintained for a long 
period time and ttierefore the coupler will be good 
for repeated use. 
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A preferred embodiment of the present inven- 
tion that has no guiding tip member 34 can be very 
easily Introduced into or removed from aligned 
bores of plaques with a reduced level of workload 
for the introducing or the removing operation. Such 
an embodiment is also good for repeated use and 
hardly subject to damage caused by the peripheral 
edges of the bores that receive its socket body. 

Another prefenred embodiment of the present 
Invention that has a catch anranged on the pillar 
member and a pair of projecting member anranged 
on the respecthre inner surface of the side mem- 
bers can be rigidly held in the bores that receive 
the socket body against large external force that 
may be applied thereto since said catch and said 
projecting members are engaged with each other 
once the large pushing head member of the plug 
body is pushed info the socket body to firmly 
couple plaques. 

Still another preferred embodiment of the 
present invention that has a slenderized portion on 
the pillar member can contribute to enhance the 
level of security when the coupler is temporarily 
received by aligned bores of plaques it is going to 
couple, because the elasticity of the sWe members 
can be fully utilized under such condition. 



standing upward around said pillar member, said 
flanges being so an-anged that they can be tightiy 
fitted to one of the plaques to be coupled by the 
coupler, said coupler furtiier comprising a pair of 

5 thin support members extending downwardly out- 
wardly from saw guiding tip member of said pillar 
member and respectively being so connected witii 
said guide legs that said coupler can be integrally 
formed by a flexible synthetic resin material with a 

10 space provided between said plug body and said 
socket body. 

3. A coupler according to either claim 1 or claim 2. 
wherein a catch is so provided on said pillar mem- 
ber of said plug body and a pair of projecting 

T5 members are respectively so provided on saW side 
members tiiat said projecting members are inter- 
locked with said catch when said plug body is 
pushed into said socket body which is tightiy fitted 
into aligned bores of plaques. 

20 4. A coupler according to either claim 1 or claim 2. 
wherein said pair of thin support members are 
provided on said pillar member respectively in jux- 
taposition with said pair of side members. 

25 



Claims 



30 



1. A coupler comprising a plug body consisting of 
a large pushing head member and a pillar member 
projecting coaxially and downwardly from the lower 
surface of said large pushing head member and a 
socket body for receiving said plug body, said 36 
socket body consisting of a V-shaped guiding tip 
member having a pair of guide tegs anranged be- 

tow said pillar member witii a distance provided 
tiierebetween and a pair of flanges respectively 
connected with said pair of guide legs by way of a 40 
pair of side members standing upward around said 
pillar member, saW flanges being so arranged that 
they can be tightiy fitted to one of the plaques to 
be coupled by the coupler, said coupler further 
comprising a pair of tiiin support members extend- 46 
ffig downwardly and outwardly from saW guiding tip 
member of said pillar member and respectively 
being connected with said guide legs so ttiat said 
coupler can be integrally formed by a flexible syn- 
thetic resin material witii a space provided between so 
said plug body and sakJ socket body. 

2. A coupler compridng a plug body consisting of 
a large pushing head member and a pillar member 
projecting coaxially and downwardly from ttie lower 
suffBce of said large pushing head member and a 56 
socket body for receiving said plug body, said 
socket body consisting of a pair of flanges respec- 
tively connected wItt) a pair of side members 
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FIG. 5 
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(PRIOR ART} 
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FIG. 10(a) FIG.10(b) 

(PRIOR ART) (PRIOR ART) 




FIG.10(c) 

(PRIOR ART) 
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